Introduction
The Japan Diabetes Society sets diabetes-treatment targets for controlling serum glucose, cholesterol, blood pressure and body mass index (BMI) in accordance with evidence. 1 The guideline recommends glycated haemoglobin A1c (HbA1c) < 6.0% (42 mmol/ mol) for Japanese diabetic patients to normalise serum glucose and HbA1c < 7.0% (53 mmol/mol) to prevent complications. The targets of treatment strategy include a BMI of 22 kg/m 2 , systolic blood pressure (SBP) of <130 mm Hg and diastolic blood pressure (DBP) of <80 mm Hg. The targeted low-density lipoprotein cholesterol (LDL-C) levels are <120 mg/dL (3.10 mmol/L) for patients without coronary artery disease and <100 mg/dL (2.59 mmol/L) for those with coronary artery disease. The targeted triglyceride level is < 150 mg/ dL (1.69 mmol/L), and the targeted high-density lipoprotein cholesterol (HDL-C) level is !40 mg/dL (1.03 mmol/L). However, few have published a detailed picture of glycaemic control and lifestyle related parameters on Japanese diabetic patients.
Also, few studies have compared characteristics and mortality between type 1 and 2 diabetic patients. An Australian study has compared characteristics, glycaemic control and prevalence of complications between type 1 and 2 diabetic patients. 2 In 2013, the Japan Diabetes Clinical Data Management Study Group reported mean age, BMI and HbA1c on the data of type 1 and 2 diabetic patients from many institutions. 3 However, this report lacked information on complications, comorbidities and glycaemic control at various profiles for age, BMI, blood pressure, serum cholesterol level and smoking and drinking habits. Although recent data have been published about detailed profiles of Japanese type 1 diabetic patients, the data were limited to those in paediatric practice. 4 Additionally, because other reports of Japanese patients were from residents in a single region, broadening applicability to real-world practice may be difficult. This work was motivated to illustrate age, BMI, controls of serum glucose, cholesterol and blood pressure, and complications and comorbidities of Japanese type 1 and 2 diabetic patients, using large multi-regional data. In this paper, we also compared the characteristics and the survival curves between type 1 and 2 diabetic patients and aimed to understand the glycaemic control among Japanese type 1 and 2 diabetic patients in a hospital setting.
Methods

Participants
Participating diabetic patients were those registered in the BioBank Japan Project between the fiscal years of 2003 and 2007 from 66 hospitals. 5 The study profiles were presented in detail elsewhere. 6e8 Diabetes was diagnosed by physicians based on the criteria of The Japan Diabetes Society. 9 A total of 39,697 patients were invited to the project and medically followed up. At the time of registration, we collected serum samples and medical record information. The participants majorly comprised adults aged !19 years. In the present study, we analysed the data of those with type 1 and 2 diabetes; and we eliminated the data of those with diabetes and glucose metabolism disorders due to other specific mechanisms and diseases (other endocrinological or metabolic diseases, systemic infectious diseases, cardiac diseases for the steroid use and amyotrophic lateral sclerosis). 9 In other words, we did not analyse those with mitochondrial diabetes, maturityonset diabetes of the young (MODY), hyper-or hypo-thyroidism, Hashimoto's thyroiditis, pheochromocytoma, Cushing disease or syndrome, acromegaly, amyloidosis, tuberculosis, atypical mycobacteriosis, systemic lupus erythematosus, rheumatoid arthritis, juvenile rheumatoid arthritis, malignant rheumatoid arthritis, dermatomyositis, polymyositis, systemic sclerosis, steroid use, myocarditis, dilated cardiomyopathy or hypertrophic cardiomyopathy.
Measurements
One of the complications of diabetes, macrovascular disease included acute myocardial infarction, stable and unstable angina pectoris, heart failure, cerebral infarction, cerebral haemorrhage, subarachnoid haemorrhage, cerebral arterial aneurysm, aortic aneurysm and peripheral arterial disease (arteriosclerosis obliterans). Microvascular disease included diabetic nephropathy, retinopathy and neuropathy. Chronic kidney disease was defined as an estimated glomerular filtration rate (eGFR) < 60 mL/min/ 1, 11, 12 Serum LDL-C levels in indirect measurement were estimated in the Friedewald equation. 13 The age of participants were stratified into adult (19e44 years), middle-aged (45e64 years), aged (65e79 years) and oldest (80 years or more). BMI was calculated as weight in kilograms divided by the square of height in metres, dividing the patients into the groups of less than 18.5, 18.5e22, 22e25, 25e30 (overweight) and 30 or more (obesity).
Statistical analysis
We described means [standard deviations (SDs)] of age, BMI, HbA1c and blood pressure and the distributions of smoking and drinking status, glycaemic control, macro-and microvascular complications, other comorbidities and follow-up period for the type 1 and 2 diabetic patients. Means (SDs) of glycated HbA1c levels in the strata of sex, age, BMI, blood pressure, serum cholesterol levels, cigarette smoking and alcohol drinking were also described. We depicted the KaplaneMeier estimates 14 of the patients between type 1 and 2 diabetes, statistically comparing with a log-rank test. 15 We compared mortality between type 1 and 2 diabetic patients using Cox proportional hazard model after adjustment of baseline age. 16 We also compared the proportions of the patients who had HbA1c under 7.0%, the treatment target for preventing diabetic complications. 1 This threshold was used to consistently evaluate the proportions of the patients in whom serum glucose was better controlled. We performed all statistical analyses with SAS statistical software (version 9.3, SAS Institute, Cary, NC, USA) and drew KaplaneMeier estimates using R statistical software (version 2.15.3, R Project for Statistical Computing, Vienna, Austria). All reported p values were 2-sided; p values of <0.05 were considered to be statistically significant.
Ethical considerations
The ethics committees of the Institute of Medical Science, The University of Tokyo, RIKEN Center for Integrative Medical Sciences and 12 cooperating medical institutions approved the protocol of this study in accordance with the ethical guidelines and regulations of the Declaration of Helsinki. The Japanese guidelines permit the use of data from medical examinations and information without patient consent if the data are anonymous. Hence, informed consent from the patients was not required for the present investigation. Table 1 summarises age, BMI, HbA1c, blood pressure and followup period of the type 1 diabetic patients and presents proportions of glycaemic controls, vascular complications, comorbidities and smoking and drinking statuses. Table 2 summarises these characteristics of the type 2 diabetic patients, as reported on other pages of this issue. 17 In type 1 diabetes, the mean HbA1c was 8.1 (SD: 1.9)% and 65.1 (SD: 20.3) mmol/mol in men and 8.2 (SD: 1.3)% and 65.7 (SD: 14.7) mmol/mol in women. In type 2 diabetes, the mean HbA1c was 7.4 (SD: 1.4)% and 57.1 (SD: 15.4) mmol/mol in men and 7.5 (SD: 1.4)% and 58.8 (SD: 15.5) mmol/mol in women. In type 1 and 2 diabetes, the patients were the most prevalent in the categories of HbA1c<6.0% (<42 mmol/mol) and having no vascular complication in both sexes. Tables 3 and 4 report detailed HbA1c levels of the type 1 and 2 diabetic patients, respectively. In the data of both sexes, the Japanese type 1 diabetic patients were the most prevalent within the BMI range of 18.5e22 kg/m 2 , with blood pressures of SBP<120 mm Hg and DBP<80 mm Hg. Most of the male and female patients had serum LDL-C<120 mg/dL (3.10 mmol/L), triglyceride<150 mg/dL (1.69 mmol/L) and HDL-C<40 mg/dL (1.03 mmol/L). In type 1 diabetes, current smoker and non-drinker were the most prevalent in the male patients and never smoker and non-drinker were the most prevalent in the female patients. The Japanese type 2 diabetic patients were the most prevalent within the BMI range of 22e25 kg/m 2 in men and 25e30 kg/m 2 in women.
Results
Type 1 and 2 diabetic patients
Most of the male and female patients had serum LDL-C<120 mg/dL (3.10 mmol/L), triglyceride<150 mg/dL (1.69 mmol/L) and HDL-C<40 mg/dL (1.03 mmol/L). In type 2 diabetes, ex-smoker and current drinker were the most prevalent in the male patients and never smoker and non-drinker were the most prevalent in the female patients.
Survival of type 1 and 2 diabetic patients Fig. 1 shows the estimated survival curves of the type 1 and 2 diabetic patients. In the follow-up duration, 107 type 1 diabetic patients and 7207 type 2 diabetic patients died (log-rank test, p ¼ 0.039). The multivariable analysis presents hazard ratios of 1.27 (95% confidence interval, 1.05e1.54) for type 1 diabetes vs. type 2 diabetes and 1.97 (95% confidence interval, 1.92e2.02) for 10 years of baseline age. Collectively, the crude KaplaneMeier estimates indicate longer survival in type 1 diabetes, whereas hazard ratio indicates higher mortality in type 1 diabetes after adjustment for age.
Discussion
Findings
This work has revealed detailed characteristics, complications and comorbidities of Japanese diabetic patients in a large-scaled population. The work also includes HbA1c levels in various profiles of age, BMI, blood pressure, serum cholesterol and smoking and drinking habits. In proportion to older age, the type 2 diabetic patients showed lower glycaemic control (Table 4) , whereas the type 1 diabetic patients represented no trend in the glycaemic control in relation to age (Table 3) . Interestingly, the glycaemic control in type 1 diabetes was higher than that in type 2 diabetes, and accordingly, the mortality in type 1 diabetes was higher after adjustment for age. In contrast, without adjustment for age, a worse prognosis in type 2 diabetes appears in the prevalence of The data are presented as mean (SD) or number (%) unless stated otherwise. The data are presented as mean (SD) or number (%) unless stated otherwise. macrovascular complications of 37.2% in men and 28.6% in women (Table 2) , 17 which is approximately twice of that in type 1 diabetes (Table 1) . Recent Japanese evidence describes that when patients with post-pubertal diabetes were followed for 30 years, type 2 diabetes had a doubly large cumulative incidence of nephropathy compared to type 1 diabetes. 18 The large prevalence of micro-and macrovascular complications in type 2 diabetes can be associated with the shorter crude survival time from baseline. Because vascular complications are major causes of death in type 2 diabetes, 19 this analysis indicates that good glycaemic control and prevention of the complications has potential to extend patients' survival time.
Interpretations in the context of previous studies
We need careful interpretation of the observed figures in light of the literature. First, the fact that HbA1c was higher in type 1 diabetes than type 2 diabetes has also observed in previous Japanese 3 and Swedish data. 20, 21 This phenomenon is because, in type 1 diabetes, insulin secretary capacity of the pancreas is very poor, and controlling postprandial hyperglycaemia with insulin injection is more difficult than that with oral medications in type 2 diabetes. 22 Second, the observed ratio of female/male type 1 diabetic patients agrees with Swedish national data 20 but disagrees with Japanese consensus of female/male ratio of approximately 1.5. 23, 24 The BioBank Japan Project focuses on adult patients with chronic diseases, 6e8 and this focus may in part selectively-eliminate female type 1 diabetic patients who are continuously followed in paediatric practice after childhood onset.
Limitations and strengths
This work has several limitations. Primarily, the patients were not observed from the onset of diabetes. At the enrolment of the project, disease duration and treatment regimens should have been various among the patients. Because this limitation should bias the survival curves as a longitudinal analysis of this work, we could not simply conclude that life expectancy was longer in the type 1 diabetic patients than in the type 2 diabetic patients. In addition, in Japan, approximately 5% of diabetes is type 1, 25 and classically, most of type 1 diabetes occurs during childhood. 26 Because glycaemic control of type 1 diabetes usually becomes exacerbated in puberty, 4 pre-pubertal onset type 1 diabetes is expected to cause more chance of vascular complications. 27 Disease duration is also critically associated with vascular complications in type 1 diabetes. 28 Hence, the inclusion of post-pubertal onset type 1 diabetes should implicitly bias the survival curve of type 1 diabetes towards longer survival time. Next, the data of this descriptive epidemiology might be relatively old. An important aspect for future studies is to determine serum glucose levels in a more recent Japanese population. Third, the participants in the middle to largest hospitals might not represent general Japanese patients. Japanese patients with mild diabetes are most likely to be followed up in internal medicine or paediatric clinics. The incompatible sex ratio in type 1 diabetes implies the existence of this limitation. The fourth limitation is the lack of details of macroand microvascular complications. The severity of the complications is varied and critical to prognosis and patient life. We would like to refer to several strengths of this work. First, to the best of our knowledge, this is the first work to compare characteristics, glycaemic controls and survival curves between type 1 and 2 diabetes from multi-regional institutions in Japan.
Additionally, along with glycaemic controls, we could also describe the prevalence of complications, comorbidities and control of blood pressure and serum cholesterol. Second, the sample size is extra-ordinarily large. Although clinics did not participate in this project, the descriptive data would represent Japanese patients with moderate to severe diabetes.
Conclusions
This work has revealed characteristics and prevalence of complications and comorbidities in Japanese type 1 and 2 diabetic patients. The data have also shown glycaemic controls in various individual profiles in the two main types of diabetes from multiregional data. In a Japanese hospital setting, prognosis, in terms of survival time from baseline and macrovascular complications, has been better in type 1 diabetes than that in type 2 diabetes.
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